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MOTORIZED CONDUIT LINKING DEVICE AND METHOD 

TECHNICAL FIELD 

This description relates to a device and method for connecting sections of electrical 
conduit, and more particularly to a tool or bit for the motorized connection of threaded electrical 
conduit, and a method of connecting such conduit. 

BACKGROUND 

Many industrial applications require the linking or connection of sections of hollow 
conduit. For example, electrical wiring for industrial or commercial applications is frequently 
maintained in lengths of hollow conduit. Such conduit is typically round in cross-section, 
ranging in size, for example, from two to six inches in diameter (although others sizes may also 
be used). In many cases, this conduit is manufactured or cut into given lengths, which have 
externally threaded ends. Long runs of conduit can be formed using connectors, for example 
short sections of piping of slightly wider diameter and having internal threads. The internal 
threads of the connectors cooperate with the external threads of the conduit to link the ends 
together. 

It is known to connect such sections of threaded conduit manually, using large, heavy 
wrenches to rotate one section with respect to the connector and/or an abutting section of 
conduit. Manual connection of threaded conduit in this manner is a labor-intensive and time- 
consuming activity, given factors such as the weight and size of the conduit, the weight and size 
of the manual wrenches used to rotate the conduit, and the limited area of movement available in 
some cases. In large installations, for example, sometimes thousands of conduit sections must be 
linked together to form the necessary runs, compounding the disadvantages of known tools and 
methods of linking conduit. 

SUMMARY 

In one general aspect, a motorized device for linking sections of threaded conduit such as 
electrical conduit, and a method of linking such conduit are described. In one implementation, 
the device is formed as a motorized tool, including a motor (such as an electric motor) and a bit. 
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The motor is coupled to the bit, for example via a rotating collar and/or chuck, so that the motor 
can drive the bit rotationally. The bit includes a drive ring with internal threads, where the drive 
ring is adapted (i.e., sized and shaped) so that the internal threads engage external threads on the 
ends of the conduit sections. The motor can be actuated to rotate the bit, thereby screwing the 

5 conduit into a connector. 

In another implementation, a bit is adapted for connection to a chuck and/or collar of a 
motorized drive, for example a prior art threading tool. The bit includes a head having a drive 
ring described above. The bit may optionally include a shaft and/or base for fixedly or releasably 
connecting the bit to a collar of the motorized drive, as well as other features described in more 

10 detail below. In an alternative implementation, the shaft may releasably connect with a chuck, 
which in turn connects with a collar of the motorized drive. 

Implementations also include a method for using a motorized tool to link sections of 
conduit. Such an implementation includes arranging a first piece of conduit, the connector, and a 
second piece of conduit so that an end of the first piece of conduit is seated in the connector, and 

15 so the connector is abutting an end of the second piece of conduit; engaging the near end of the 
second piece of conduit with a motorized tool and bit; and actuating the motorized tool so that 
the bit causes the second piece of electrical conduit to rotate until it is seated in the connector. 

The details of one or more implementations are set forth in the accompanying drawings 
and the description below. Other features will be apparent from the description and drawings, 

20 and from the claims. 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a perspective view of an implementation of a bit. 

FIG. 2 is a partial cut-away cross-sectional view of the bit of FIG. 1. 

FIG 3 is a perspective view of another implementation of a bit. 
25 FIG. 4 is a side view of a prior art chuck for use with a bit. 

FIG. 5 is a top view of the chuck of FIG. 4. 

FIG. 6 is a side view of a prior art spring washer for use with a bit. 

FIG 7 is a partial cut-away cross side view of a motorized tool. 

FIG. 8 is a perspective view of a prior art motorized drive for use with a bit or method. 
30 FIG. 9 is a schematic view of a motorized drive tool for use with a bit or method. 
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FIG. 10 is a side view of prior art conduit with an attached prior art connector. 
FIG. 1 1 is a schematic view of an arrangement of components for a process. 
Like reference symbols in the various drawings indicate like elements. 

DETAILED DESCRIPTION 

5 The invention relates to devices and methods for linking sections of threaded conduit, for 

example electrical conduit 91, as shown in Figure 6. Electrical installations, for example, 
frequently require runs of hollow rigid conduit. Typically, such conduit can range in length up to 
ten feet, and is typically used in diameters ranging from approximately two to six inches, 
although the invention is not limited to conduit of any particular size. Examples of such conduit 

10 include rigid metal conduit, for example aluminum or galvanized steel, "plasti-bond" (plastic- 
coated) pipe, and Schedule 40 and Schedule 80 conduit. The invention generally relates to any 
rigid conduit or pipe that is linked with external threads, such as threads 93 of Figure 10, 
including but not limited to the types described above. 

Sections of threaded conduit 91 are often linked using cylindrical connectors 95 having 

15 internal threads that cooperate with external threads 93 on the ends of the conduit, as shown in 
Figure 10. Connector 95 may typically range from two to six inches in length, and have a cross- 
sectional diameter sized to cooperate with the particular diameter of conduit being used, although 
the invention is not limited by the size of connector 95. In practice, two adjacent ends of conduit 
91 may be screwed into connector 95 until the ends are firmly fixed or "seated" in the connector, 

20 thereby linking the two pieces of conduit 91 . Given the size of the conduit 91 and connectors 95, 
it may take substantial time to manually rotate a section of conduit 91 before it becomes seated 
in a connector 95. 

Figures 1 and 2 show an examplary bit 1 1. Bit 1 1 may be used with any motorized drive 
3 1 adapted to rotate bit 1 1 . Examples of suitable motorized drives include prior art devices of 
25 the type shown in Figure 8, or other arrangements as described below. In particular, suitable 
prior art motorized drives include the Model 600 and Model 700 power drivers made by Ridge 
Tool Company of Elyria, Ohio. 

Figures 1 and 2 illustrate an exemplary implementation of bit 11. Bit 11 generally 
includes a head 13, which may be coupled to a base 27. Head 13 and base 27 are preferably 
30 connected by a shaft 25. The term "coupled," however, should be understood to include both 
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direct connections between two components, or indirect connections through other components. 
Accordingly, it is understood that base 27 and head 13 may be directly connected, or may be 
connected via a component such as shaft 25. It is also understood that while shaft 25 is 
illustrated has having a relatively small diameter compared to head 13 and base 27, the invention 

5 is not limited to such arrangements. 

In this implementation, base 27 is adapted for connection to a motorized drive 
mechanism 31, as shown in Figure 7. In a preferred implementation, base 27 is releasably 
connected to motorized drive mechanism 31, and may be suitably shaped to connect to a rotating 
collar 39 of drive mechanism 31. In an alternative implementation, base 27 and chuck 41 may 

10 be fixed together, or formed as a single component. Such a single component should be 
understood to include both base 27 and chuck 41, even if they are not individually 
distinguishable. 

In the preferred implementation of Figure 1, base 27 is formed with a polygonal cross 
section that cooperates with a similarly-shaped retaining structure 40 of collar 39. It is 

15 understood that any suitable cooperating arrangement may be used. This could include geared, 
slotted or grooved arrangements, clamping or magnetic arrangements (with or without other 
mechanical cooperative features), quick-release chucks, and the like. Many such arrangements 
are readily available to one skilled in the art, and it should be understood that the invention is not 
limited to any particular design. 

20 One such alterative implementation is shown in Figures 3-5. In this implementation, bit 

1 1 does not include a base 27. Instead, bit 1 1 is adapted for releasable connection with chuck 41 , 
which in turn may be connected to rotating collar 39. As illustrated, chuck 41 includes a 
rectangular aperture for receiving shaft 25 of bit 11. Screw holes 43 are provided so that bit 11 
may be firmly attached to chuck 41 . Chuck 41 also includes, in this illustrated implementation, 

25 longitudinal teeth 42, that cooperate with keys or grooves of a collar 39 to retain chuck within 
collar 39. Again, it is understood that this particular cooperating arrangement between chuck 41 
and collar 39 is examplary, and many arrangements are available as understood by one skilled in 
the art. 

Head 13 includes drive ring 17. Drive ring 17 includes, on an internal face, internal 
30 thread 19 (where the singular "thread" is understood to include multiple-thread arrangements, 
and vice versa). Drive ring 17 and internal thread 19 are adapted to engage and cooperate with 



4 



Attorney Docket No. 16277-002001 



external thread 93 of conduit 91 (see Figure 10). In a preferred implementation, head 13 further 
includes plate 15, which may provide rigidity and support, for example, when head 13 is 
connected to shaft 25. 

Head 13 may further include O-ring 21. O-ring 21 may be disposed within drive ring 17 
5 to provide relief or separation between conduit 91 and plate 15. When present, O-ring 21 may 
reduce binding between conduit 91 and bit 1 1, and allow easier removal of bit 1 1 from conduit 
91 following use. Preferred O-ring materials include rubber or Teflon®. In another preferred 
implementation, O-ring 21 is provided in the form of spring washer 22, which is preferably made 
of metal such as spring steel (although any suitable material may be used). 

10 Drive ring 17, plate 15, shaft 25 and base 27 may be formed of any suitable materials, but 

metals such as steel are preferred. These components may be cast or machined integrally, or may 
be formed separately by casting, molding or machining, and subsequently connected, for 
example by welding. 

Figures 7 and 9 show a motorized tool 3 1 according to another implementation. 

1 5 Motorized tool 3 1 generally includes a housing 33 with a motor 5 1 . Housing 33 preferably 

includes a top handle 35 and rear handle 36 to allow easy manipulation by an operator, although 
the invention is not limited to any given arrangement. Motor 51 is preferably an electric motor, 
but gas or other types of motors may be utilized. Motor 5 1 is coupled to rotating collar 39, and 
this coupling between motor 51 and rotating collar 39 may be any suitable coupling or driving 

20 arrangement, such as with gear 61 shown in Figure 3. It should be understood that motor 51 is 
capable of driving collar 39 in a forward and reverse direction, as is well known in the art. 

In an alternative implementation, motor 51 may be connected to clutch 53, and clutch 53 
may be connected to collar 39, as shown schematically in Figure 9. Clutch 53 may be any 
known type of mechanical or electronic clutch, and may include suitable features for providing 

25 maximum torque, safety slippage, etc. 

Drive mechanism 31 may optionally include support arm 47, which may rest against the 
ground or other structure to reduce any stabilizing force required by the operator. Preferably, 
support arm 47 is releasably attached to drive mechanism 31 using any suitable known 
arrangement, as would be understood by one skilled in the art. In the illustrated implementation, 

30 support arm is disposed transverse to the longitudinal axis of housing via a latch mechanism 37, 
but various arrangement and designs are readily available to one skilled in the art. 
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In practice, bit 1 1 is rotated by motor 51 to rotate conduit 91, screwing conduit 91 into 
connector 95 until conduit 91 is adequately fixed or "seated" in connector 95. In particular, in a 
method of linking conduit according to the present invention, a first section or piece of conduit 
101 is provided, which has previously been attached to a connector 95, i.e., partially or fully 

5 seated in a connector 95 (see Figure 1 1). A second piece of conduit 103 is arranged so that so the 
connector 95 is abutting a distal end 105 of the second piece of conduit 103. In this context, the 
term "abutting" is understood to mean that the second piece of conduit 103 contacts connector 
95. Typically, this may include arrangements in which conduit 103 has been rotated slightly into 
the connector 95, so that the threads of the components are engaged and the seating process is 

10 "started." When conduit 103 is abutting connector 95, rotation of the second piece of conduit 

103 will screw the conduit 103 into connector 95, until the second piece of conduit 103 is seated 
in connector 95 and thus linked to the first piece of conduit 101. 

With the distal end 105 of the second piece of conduit 103 abutting connector 95, a 
proximal end 107 of the second piece of conduit 103 may be engaged by motorized tool 31. As 

1 5 set forth above, motorized tool 3 1 preferably includes a motor 5 1 coupled to a bit 1 1 so that 
motor 51 can cause bit 11 to rotate. Bit 1 1 includes a drive ring 17 having internal threads 19, 
which are adapted to cooperate with external threads on the proximal end 107 of the second 
piece of conduit 103. At this point, actuating the motorized tool 31 may initially cause bit 1 1 to 
rotate on to proximal end 107 of the second piece of conduit 103. Continued rotation of bit 11 

20 will rotate the second piece of conduit 103 into connector 95. Preferably, lubricant may be added 
to distal end 105 to facilitate rotation. 

As bit 11 rotates, and as conduit 103 is screwed into connector 105, at certain times 
conduit 103 may stop rotating temporarily, so that bit 1 1 rotates around conduit 103. In this 
manner, conduit 103 may become partially or fully seated within drive ring 19. It should be 

25 understood that any temporary absence of rotation of the second piece of conduit 103, and any 
seating within drive ring 19 (or absence thereof), is within the scope of the invention. 

Once the distal end 105 of the second piece of conduit 103 is seated in connector 95, 
motor 51 may be reversed and bit 1 1 removed from proximal end 107. In some cases, there may 
be binding between bit 1 1 and conduit 103, but bit 1 1 can be removed by holding conduit 103 

30 steady until bit 1 1 freely rotates off conduit 103. 
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A number of implementations have been described. Nevertheless, it will be understood 
that various modifications may be made without departing from the spirit and scope of the 
invention. For example, support arm 47 may telescope, or rotate to different positions to allow 
support in a variety of orientations. Accordingly, other implementations are within the scope of 
5 the following claims. 
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